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mrem/y to the lung of the most exposed
“individual living near the plant. The
lifetime risk to the maximally exposed
individual associated with these doses
is estimated to be about 1 in 10,000.
The risks to the populations living
near elemental phosphorus plants are
relatively low, EPA estimates that the
potential health risk to the population
living around a large plant is about 1
health effect per 100 years of plant
operation and that the total risk from
radionuclide emissions from all
elemental phosphorus plants is about 1
health effect per 20 years of operation.
These estimates were developed using
‘methods and assumptions discussed in
Unit LC. of this notice. It is important to
recognize that the acutal risk to specific
individuals may differ greatly from these
estimates because the circumstances
involving the exposure may differ
significantly from the assumptions used
to make the estimates.

C. Control Technology

Particulate emissions from calciner
exhausts at elemental phosphorus plants
are controlled through the use of wet
scrubbers. Most plants use either spray
towers or low-energy venturi scrubbers.
Such systems are estimated to control
particulate emissions to about 0.5 to 1.0
pound per ton of rock processed and are
about 80 to 90 percent efficient for
removal of polonium-210. One plant
operates with two venturi-like scrubbers
in series. Such a system should control
particulate emissions to about 0.1 pound
per ton of rock processed and is about
98 percent efficient for removal of
polonium-210.

EPA has estimated the cost of
installing high-energy venturi scrubbers
on calciner stacks at large elemental
phosphorus plants now operating with
spray towers or low-energy scrubbers.
The capital cost per plant for installing
these scrubbers is about $3 million, and
the annual operating cost is $1.5 million,
A high-energy venturi scrubber is
expected to be at least 98 percent
efficient for polonium-210 removal and
to reduce the emissions of this
radionuclide for a large plant to less
than 1 Ci/y. Lead-210 will be controlled
at least as well because the scrubbers
will remove lead with at least equal
efficiency.

D. The Proposed Standard

EPA is proposing that the emissions of
polonium-210 in the calciner off-gases at
elemental phosphorus plants be limited
to 1 Ci/y. EPA believes the use of best
available technology at these facilities
can achieve this standard. Limiting the
polonium-210 emissions also effectively
limits the lead-210 and other

radionuclide emissions in the calciner
off-gases. this standard will keep the
radiation doses to individuals living
near these plants to less than 10 mrem/y
to the lung and to less than 15 mrem/y
to the kidney. The lifetime risk

. associated with these doses ig less than

3 in 100,000. EPA believes this will
protect the individuals living nearby
with an ample margin of safety. The
assumptions and uncertainties
associated with estimates of risk are
discussed .in Units I.C. and V.B. of this
notice.

Complete information is not available
on the polonium-210 emissions from all
elemental phosphorous plants.
Therefore, some uncertainty exists
regarding the number of plants that
would-need to retrofit emission control
systems. However, based on presently
available information, EPA estimates
that no more than two plants would
need to install additional control
systems to meet the proposed standard.
These would be the large-capacity
plants processing high-radionuclide-

- content phosphate rock. Installation of

high-energy venturi scrubbers on the
calciner exhausts of two plants would
result in a capital expenditure of about
$6 million and annual operating costs of
$3 million per year.

Under the proposed standard, owners
or operators of elemental phosphorus
plants will be reqmred to (a) measure

. the polonium-210 emissions from their

calciner stacks and to report the results
of these tests to EPA and (b)
continuously monitor the pressure drop
across their calciner scrubbers and to
maintain records of these measurements
for a minimum of two years.

EPA requests comments on the
proposed values and the methodology
used in arriving at them.

E. Alternatives to the Proposed
Standard

The Agency considered proposing
higher or lower values then 1 Ci/y.
Higher values did not seem justified
because they would either not
significantly reduce the radiation doses
to individuals living near these plants or
would cost just as much to implement as
the proposed standard. Lower values
were also considered, but available
information indicates that additional
control technology is not feasible to
meet lower levels.

The Agency also considered a
standard expressed as curies/metric ton
of phosphate rock processed. However,
this type of standard may require
emmission control retrofit by one or
more additional plants even though their
emissions of polonium-210 would be
significantly less than 1 Ci/y. Since the

-

primary purpose of the standard is to
limit the annual radiation doses to the
most exposed individual living near
these plants, the Agency concluded that
an annual emission limit, rather than an
emission limit per unit of rack
processed, is the more appropriate form
of the standard.

VI. Sources for Which Standards Are
Not Proposed

EPA has identified several source
categories that emit radionuclides to air
for which standards are not being
proposed. These emissions comprise -
radionuclides that occur naturally in the

-environment but are released to air due

to industrial processes. In addition to
these sources, EPA is not proposmg
emission standards for uranium fuel
cycle facilities, uranium mill tailings,
management of high level radioactive
wastes, and low energy accelerators.
The reasons for these decisions are
discussed in the following paragraphs.
Additional supporting information may

- be found in the Docket and in the

v

Background Information Document,

Estimates of risk used in this analysis
were developed using methods and
assumptions discussed in Unit I.C. of
this notice. It is important to recognize
that the actual risk to specific
individuals may differ greatly from the
estimates because the circumstances
involving the actual exposure may differ
greatly from the assumptions used to
make the estimates.

A. Coal-Fired Boilers

Large, coal-fired boilers are used by
utilities and industry to generate
electricity and by industry to make
process steam and to heat water for
space heaters and industrial processes.
When these boilers are operating, trace
amounts of uranium, radium, thorium,
and decay products of these
radionuclides that are present in coal
become incorporated into the fly ash
and are emitted along with the
particulates into the air. Technology that
removes particulates will, therefore, also
limit radionuclide emissions.

Particulate emissions from new utility
boilers are controlled under Section Il
of the Act (43 FR 42154, September 19,
1978, revised by 44 FR 33613, June 11,
1979). These New Source Performance
Standards (NSPS) require utility boilers
constructed after September 19, 1978, to
have best available technology that
limits particulate emissions to 13
nanograms per Joule (ng/]) (0.03 pound/
million Btu). To meet this emission
standard, electrostatic precipitators
(ESPs) or fabric filter systems are
usually installed. Doses from utility
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boiler radionuclide emissions under.
NSPS are low, less than 1 mrem/y to

any organ, and there is no practical way

to reduce them further since best

. available technology is already being
used. Further reduction in emissions
would require a second fabric filter or
ESP in series with the first; this would
be unreasonably expensive for the
emission reduction achieved. Thus,

radionuclide emission standards for new
utility boilers would be either redundant

or, if more restrictive, prohibitively
expensive.

Particulate emissions from new large
industrial boilers are controlled by
NSPS that limit particulate matter to 43
ng/] (0.1 pound/million Btu). EPA plans
to propose NSPS for smaller industrial
boilers also; draft proposed limits have
been circulated for comment. These
standards should reduce particulate
emissions to low levels and should
correspondingly reduce doses to nearby
individuals from radionuclide emissions
to less than 1 mrem/y to any organ.
With NSPS in place, radionuclide
standards for industrial boilers would
be redundant.

_ Existing utility and industrial boilers
are regulated for particulate emissions
by State Implementation Plans (SIPs)
required by the Act. Limits vary for
specific plants, but, in-general, SIPs
require large boilers located in
populated areas to be well controlled
with ESPs. Preliminary information
indicates that retrofitting existing utility
boilers to further reduce radionuclide

emissions would cost approximately $15

billion for capital improvements and $3
billion a year to operate them. Total -
retrofitting of the industry with best
available technology would reduce the
estimated potential health effects by
about 1 to 2 per year. For industrial

boilers, the costs are about $3 billion for

capital improvements and $0.7 billion to
operate them. Total retrofitting of the
industry with best available technology
would reduce the estimated potential
health effects by about 1 every three
years. For both utility and industrial
boilers, the costs are judged to be
unreasonable in comparison to the
reduction in dose and risk that would
result.

The amount of radionuclides that
could potentially be emitted by coal-
fired boilers is strictly limited by the
amount of uranium and thorium in the
incoming coal. EPA has no reasons,
therefore, to expect that massive
releases of radionuclides will occur or

that current emission rates will increase

significantly. Under the current Federal
and State regulatory programs,

emissions should slowly decrease as old
boilers are replaced.

In summary, EPA is not proposing
standards for coal-fired boilers because
existing emission controls that limit
particulate releases also limit
radionuclide releases. The risks to
nearby individuals and the total risks to
populations after application of controls
already required are not large when
compared to the cost of additional
control technology. There is no potential
for emissions to increase due to the

limited amounts or radionuclides within '

the coal; rather, overall emissions will
decrease with time as old plants are
replaced with new. ones with improved
emission controls ds required by the
NSPS for particulate emissions.

EPA did consider the possibility that
boilers may be using coal with
radionuclide content that is significantly
above average or that existing boilers
may be operating in a8 manner that
causes elevated emissions of
radionuclides. If this is the case, there
could be a subcategory of coal-fired
boilers for which it would be
appropriate to issue an emission
standard. EPA requests comments and
information on whether these situations
do exist, their causes, their significance
to.public health, whether émission
standards are needed, and what
emission levels would be appropriate.

B. Phosphate Industry

The phosphate industry processes
phosphate rock to produce fertilizers,
detergents, animal feeds and other
products. The production of fertilizer
uses approximately 80 percent of the
phosphate rock mined in the United
States. Diammonium phosphate and
triple superphosphate are the phosphate
fertilizers produced in the largest
quantities. Phosphate deposits contain
large quantities of natural radioactivity,

principally uranium-238 and members of -

its decay series. Uranium concentrations
in phosphate deposits range from 10 to
100 times the concentration of uranium
in other natural rocks and soils.

The processing of phosphate rock in
dryers, grinders, and fertilizer plants
results in the release of radionuclides
into the air. As with coal-fired boilers,
control techniques that remove
particulates will also control
radionuclide emissions and risks.
Particulate emissions from the process

‘exhausts of these plants are already

well controlled, and the doses to
individuals and populations from the
radionuclides contained in the

sparticulates are less than 15 mrem/y to

any organ.
Particulate emissions from new or
modified phosphate rock dryer and

Hei nOnli ne --

grinder facilities are already regulated
by NSPS under Section 111 of the Act
(47 FR 16582, April 16, 1982). To meet
these standards, high-energy scrubbers
of high-energy ESPs are usually installed
on dryers, and fabric filters are installed
on grinders. Particulate emissions from
existing dryers and grinders are
regulated under SIPs. About 20 percent
ot the existing dryers already have
controls equivalent to NSPS; the
remaining dryers either employ low-
energy or medium-energy scrubbers.
About 75 percent of the existing grinders
already have controls equivalent to
NSPS; the remaining grinders use the
equivalent of medium-energy scrubbers.
To retrofit all existing phosphate rock

) dryers with best available technology

would require a capital expenditure of
$44 million and an increase of $3 million
in annual operating costs. This would
reduce the maximum individual bone
dose from 15 mrem/y to 3 mrem/y and
avoid 1 health effect in 50 years of.
operations. To retrofit all existing
phosphate grinders with best available
technology would require a capital
expenditure of $4 million but would not
increase the annual operating cost. This
would reduce the maximum individual
bone dose from 1 mrem/y to 0.2 mrem/y
and avoid 1 health effect in 500 years of
operations.

Phosphate fertilizer plants use wet-
scrubber systems on their process
exhausts. These controls are needed to
comply with NSPS (40 CFR Part 60,
Subparts T through X) or SIPs for
fluoride emissions. About 75 percent of
the existing industry production
capacity is controlled by both primary
and secondary scrubbers. Scrubbers
used to control fluoride emissions are
also effective controls for particulate
emissions.

To retrofit all existing fertilizer plants
with secondary scrubbers on their
diammonium phosphate and triple )
superphosphate process stacks would
require capital costs of $14 million and
would result in an increase of $1.5
million in annual operating costs. This
would reduce the maximum individual
bone dose from 2 mrem/y to 1 mrem/y
and would avoid 1 health effect in 500 .
years of operations.

In summary, EPA is not proposing
standards for phosphate rock dryers and
grinders or phosphate fertilizer plants,
because (1) the bone dose to individuals
represent a small hazard to health
compared to a similar dose to most
other organs, (2) the potential for
increased emissions is not present due
to the limited amount of radionuclides in
the phosphate rock, (3) other Clean Air
Act standards require controls that also
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reduce radionuclide emissions, and (4)
the cost to further reduce radionuclide
emissions is unreasonably large
compared to the additional protection
achieved.

About 25 percent of the phosphate
rock used for fertilizer production is
treated in calciners rather than dryers to
remove organic matter prior to
processing. Since calciners operate at
significantly higher temperatures than
dryers, this may result in the
volatilization and release to air of
significant quantities of polonium-210,
similar to the emissions from elemental
phosphorus plants. Radionuclide
emission studies are being planned for
phosphate rock calciner plants.
However, no radionuclide emission data
are available for calciners, and, -
therefore, EPA is unable to determine at
this time that standards are needed for
these facilities. EPA requests comments
and information on these emissions,
their significance to public health,
whether emission standards are needed,
and what limits would be appropriate.

C. Other Extraction Industries

Almost all industrial operations
involving removal and processing of
soils and rocks to recover valuable
commodities release some radionuclides
into the air. EPA has carried out studies
of airborne radioactive emissions from
such mining, milling, and smelting
operations.

The industries studied include iron,
copper, zing, clay, limestone, fluorspar,
and bauxite. These are relatively large
industries and are, therefore, considered
to have the greatest potential for
emitting radioactive materials into the
air.

- Although the analysis of data from -
these stidies is not complete, the -
information available to the Agency at
the present time shows that the
radiation doses to individuals and
populations from radionuclide emissions
“from these types of facilities are small
and would not be reduced at reasonable
cost. Therefore, EPA is not proposing
standards for these parts of the
extraction industry.

D. Uranium Fuel Cycle Facilities,
Uranium Mill Tailings, and
Management of High Level Waste

The Uranium Fuel Cycle (UFC)
consists of operations associatd with
production of electric power for public
use by light-water-cooled reactors using
uranium fuel. It includes light-water-
cooled nuclear power plants and
facilities that mill the uranium ore,
-enrich uranium, and fabricate and
reprocess uranium fuel. EPA has
promulgated emission standards for

normal operations of the UFC under the
Atomic Energy Act (40 CFR Part 190).
These standards limit the annual dose .
equivalent to body organs of nearby
individuals to 25 mrem/y 75 mrem/y for
the thyroid) and limit the emissions of
krypton-85, iodine-129, and other long-
half-life, alpha-emitting, transuranium
radionuclides. As a practical matter, the
EPA standards and their implementation
by the NRC require the use of best -
available technology, which keeps doses
to individuals and populations to low
levels. The estimated individual risk
associated with 25 mrem/y to all organs

" for a lifetime is about 1 in 2000.

Uranium mill tailings remain after
uranium ore is processed to remove the
uranium. Altogether, there are many
thousands of acres of these tailings at
both inactive and active uranium mill
sites, mosely in the Southwest. Large
amounts of radon-222 are emitted to air
from the pxles due to the radium-226
remaining in the tailings after the
uranium is removed. Congress
addressed this problem through the .
Uranium Mill Tailings Radiation Control
Act of 1978 (Pub. L. 95-604). Under this
authority, EPA has active programs to
promulgate standards requiring remedial
actions that will, among other
objectives, prevent these tailings from
being moved and prevent radon from
escaping after the piles become inactive.
Standards have been promulgated for
inactive mill sites and will soon be
proposed for active mill sites.

The highly radioactive liquid or solid
wastes from reprocessing spent nuclear
fue), or the spent fuel elements
themselves if they are disposed of
without reprocessing, are called “high
level wastes”. Over the last several
years, the Federal government has
intensified its program to develop and
demonstrate a permanent disposal
method for high level waste. As part of
this effort, EPA has proposed standards
to limit radiation exposure of members
of the public from management of this
waste prior to disposal (47 FR 58198,
December 29, 1982). These proposed
standards would limit the annual dose
equivalent to any member of the public
to 25 mrem/y to the whole body, 75
mrem/y to the thyroid, or 25 mrem/y to
any other organ. Waste managment
operations are also to be conducted so
as to reduce exposures below these
levels to the extent that this is
reasonably achievable:

_ EPA is not proposing additional
radionuclide standards for UFC
facilities, uranium mill tailings, and high
level wastes because the Agency
believes that EPA standards established
(or to be established) under other
applicable authorities will protect public
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health with an ample margin of safety in
the same way as an emission standard
established under Section 112 of the Act.

E. Low Energy Accelerators

Accelerators, which impart energy to
charged particles such as electrons,
alpha particles, and protons, are used
for a wide variety of applications,
including radiography, activation
analysis, food sterilization and
preservation, radiation therapy, and
research. There are over 1,200
accelerators in use in the United States,
not including accelerators owned by
DOE. This number has been growing at
a rate of approxnnately 65 machines per
year.

Accelerators other than those-owned
by the DOE operaté at low energy levels
(i.e., less energy is imparted to the
particles). These machines emit very
small quantities of radionuclides
(specifically, carbon-11, carbon-14,
nitrogen-13, oxygen-15, and argon-41)
because they operate at relatively low
energies. In addition, those accelerators
using tritium targets may emit a small .
quantity of tritium, typically less than 1
Ci/y. The quantity of radionuclides
produced is so small that the doses and
health risks associated with those
emissions are extremely low, generally
several orders of magnitude less than
other sources discussed in the proposed
rule. Further, there is no practical way to
reduce them. EPA is not proposing
standards for accelerators because of
the low doses, less than 1 microrem/y to
nearby individuals, and because there is
no potential for the doses from existing
or new facilities to exceed this level

* significantly,

F. Request for Comments

EPA requests comments on its .
proposed decisions not to issue
standards for radionuclide emissions
from the categories of sources just
described. These decisions will be
reconsidered if additional information
becomes available indicating that doses
and risks are significantly greater, costs
are significantly lower, or controls are
more available than those on which EPA
based its decisions. _

If the Administrator decides not to
issue standards for particular source
categories, such decisions are likely to
be accompanied by determinations that
these decisions are of nationwide scope
and effect under the terms of sectlon
307(b) of the Act.

VIII. Miscellaneous
A. Docket

The Docket is an organized and
complete file of all information

1983
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considered by EPA in the development
of these proposed standards. The

Docket allows interested persons to
identify and locate documents so that
they can effectively participate in the
rulemaking process. It also serves as the
record for judicial review.

A transcript of the hearing and all
written statements will be placed in the
Docket and will be available for
inspection and copying durmg normal
working hours.

B, Executive Order 12291

Under Executive Order 12291, issued
February.17, 1981, EPA must judge
whether a rule is a “major rule” and,
therefore, subject to the requirement
that a Regulatory Impact Analysis be
prepared. EPA has detemined that this
rule is not a major rule as that term is
defined in Section 1(b) of the Executive
Order.

EPA concluded that the rule is not,
major under the criteria of section 1(b)
because the annual effect of the rule on
the economy will be less than $100
million. It will not cause a major
increase in costs or prices for any sector
of the economy or for any geographic
region. Also, it will not result in any
significant adverse effects on-
competition, employment, investment,
productivity, innovation, or on the
ability of United States enterprises to
compete with foreign enterprises in
domestic or foreign markets.

This proposed rule was submitted to
the Office of Management and Budget
{OMB) prior to publication, as required
by the Executive Order.

List of Subjects in 40 CFR Part 61

Air pollution control, Asbestos,
Beryllium, Hazardous materials, -
Mercury, Vinyl chloride, Radionuclides.
C. Paperwork Reduction Act

The Paperwork Reduction Act of 1980

(Pub. L. 96-511) (PRA) requires that the .

Office of Management and Budget
review reporting and recordkeeping
requirements that constitute
“information collection” as defined.
Assuming, without deciding, that some
or all of the proposed reporting and
recordkeeping requirements constitute
information collection within the
meaning of the PRA, the PRA requires
the Office of Management and Budget to
review information collection activities
to determine whether they are
“necessary for the proper performance

of the functions of the Agency” (section

3508).

This proposal if promulgated, would
impose reporting and recordkeeping
requirements for one Federal agency
and on owners and operators of

elemental phosphorus plants and
underground uranium mines.

EPA requests comments on the
reasonableness of the information
collection requirements and on the costs
involved as compared to other means of
compliance determinations. -

"D Regulatory Flexibility Analysis

Section 603 of the Regulatory
Flexibility Act, 5 U.S.C. 603, requires
EPA to prepare and make available for
comment an “initial regulatory
flexibility analysis” in connection with
any rulemaking for which there i a
statutory requirement that a general
notice of proposed rulemaking be
published. The “initial regulatory
analysis” describes the effect of the
proposed rule on small business entities.

However, Section 604(b) of the
Regulatory Flexibility Act provides that
Section 603 “shall not apply to any
proposed * * * rule if the head of the
Agency certifies that the rule will not, if
promulgated, have a significant
economic impact on a substantial
number of small entities.”

EPA believes that virtually all small,
businesses covered by this proposed
rule are already meeting the proposed
standards. Therefore, this rule will have
little or no impact on small businesses.

For the preceding reasons, I certify
that this rule, if promulgated, will not
have significant economic impact on a
substantial number of small entities.

Dated: March 29, 1983.
Lee Thomas,

Acting Administrator.

It is proposed to amend Part 61 of
chapter I'of title 40 of the Code of
Federal Regulations as follows:

1. By adding to the table of sections
the following items:

Subpart K—National Emission Standards
for Radionuclide Emissions from
Department of Energy Facilitles

Sec.

61.120 Designation of facilities.

61.121 Definitions.

61.122 Standard.

61123 Emission monitoring and test
procedures.

61.124 Compliance and reporting.

Subpart L—National Emission Standard for

Radionuclide Emissions From Facilities
Licensed by the Nuclear Regulatory
Commission and Federal Facllities Not
Covered by SubpartK -

61.130 Applicability.
61.131 Definitions.
61.132 Standard.

Subpart M—Natlonal Emission Standard for
Radionuclide Emisslons From Underground
Uranlum Mines

61.140 Applicability.
61.141 - Definitions.

Sec. -

61.142 Standard.
61.143 Emission tests.
61.144 Reporting.

Subpart N—Nationatl Emission Standard for
Radionuclide Emissions From Elemental
Phosphorous Plants
61.150 Applicability.
61.151 Definitions.
61.152 Standard.
61.153 Emission tests.
61.154 Test methods and procedures
61.155 Monitoring of Operations,

* * * * -
Appendix B—Test Methods
* » * * *

Method 111—Determination of polonium-210
emissions from stationary sources.
Authority: Sec. 112 and 301(a), Clean Air

Act, as amended [42 U.S.C. 7412, 7601(a)].

2. By adding the following Subpart K:

Subpart K—National Emission
Standards for Radionuclide Emissions
From Department of Energy Facllities

§61.120 Deslgnation of facliities.

The provisions of this subpart apply to
radiation dose equivalent values received by
members of the public as the result of
operations at facilities that are owned or
operated by the Department of Energy and
that emit radionuclides to air.

§61.121 Definitions.

(a) "Whole body” means all human
organs, organ systems, and tissues
exclusive of the integumentary system
(skin) and cornea.

(b) “Organ” means any human organ
or tissue exclusive of the integumentary
system (skin) and the cornea.

{c) “Radionuclide” means any nuclide
that emits radiation.

(d) “Dose equivalent” means the
product of absorbed dose and
appropriate factors to account for
differences in biological effectiveness
due to the quality of radiation and its
distribution in the body. The unit of the
dose equivalant is the rem.

§61.122 Standard.

Emissions of radionuclides to air from
operations of Departmenit of Energy
facilities shall not exceed those amounts
that cause a dose equivalent rate of 10
mrem/y to whole body or 30 mrem/y to
any organ of any member of the public.

§61.123 Emission monitoring and test
procedures.

To determine compliance with the

- gtandard, tadionuclide emissions shall

be determined and dose equivalent
values to members of the public
calculated using EPA approved
sampling procedures, codes AIRDOSE~
EPA and RADRISK, or other procedures
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which EPA has determined to be
suitable.

§61.124 Compllance and reporting.

DOE shall submit to EPA an annual
report which includes the results of
monitoring emissions from points
subject to this standard and dose
calculations for each site. The report
shall also describe the DOE program for
maintaining airborne radionuclide
releases as low as practicable below the
standard, including a discussion of
current controls, new control equipment
installed during the year, and a
discussion of new controls that are
under consideration.

3. By adding the following Subpart L:

Subpart L—National Emission
Standards for Radlonuclide Emissions
From facilities Licensed by the Nuclear
Regulatory Commission and Federal
Facilities Not Covered by Subpart K

§61.130 Applicabllity.

The provisions of this subpart apply
to NRC-licensed facilities and to
facilities owned or operated by any
Federal agency other than the -~
Department of Energy, except that this
subpart does not apply tofacilities
regulated under 40 CFR Part 190 or to
any accelerator.

§61.131 Definitions.

(a) “Agreement State” means and
State with which the Atomic Energy
Commission or the Nuclear Regulatory
Commission has entered into an
effective agreement under subsectin
274(b) of the Atomic Energy Act of 1954,
as amended.

(b) “Dose equivalent” means the
. product of absorbed dose and
appropriate factors to account for
differences in biological effectiveness
due to the quality of radiation and its
distribution in the body. The unit of the
dose equivalent is the rem.

{c) “NRC/licensed facility” means any
facility licensed by the Nuclear
Regulatory Commission or any
Agreement State to receive title to,
receive, possess, use, transfer, or deliver
any source, by-product, or special
nuclear material.

(d) “Organ” means any human organ
or tissue exclusive of the integumentary
system (skin) and the cornea.

(e) “Radionuclide” means any nuclide
that emits radiation.

§61.132 Standard.

(a) Emissions of radionuclides to air
from facilities subject to this subpart
shall not exceed those amounts that
cause a dose equivalent rate of 10
mrem/y to any organ of any member of
the public.

{b) This standard shall be
implemented using pathway and dose
equivalent calcuations based on EPA's
codes AIRDOSE-EPA and RADRISK or
modeling techniques which, in EPA’s

judgment, are as suitable for particular

applications as the EPA codes.
4. By adding the following Subpart M:

Subpart M—Natlonal Emission
Standard for Radionuclide Emission
From Underground Uranium Mines

§61.140 Applicabliity.

The provisions of this subpart are
applicable to owners or operators of
underground uranium mines.

§ 61.141 Definitions.

{a) “Unrestricted area,” as used in this
subpart, means an area not under the
control of the mine owner or operator or
a governmental agency for the purpose
of restricting the use or establishment of
structures for residential purposes.

(b) “Mine vent” means a shaft
extending from the working areas of an
underground uranium mine to the earth's
surface for the purpose of discharging
ventilation air from the mine to the
earth’'s atmosphere.

(c) “Curie” is a unit of radioacitivity
equal to 37 billion nuclear
transformations (decays) per second. -

§61.142 Standard.

The radon-222 emissions to air from
the mine vents of an underground
uranium mine shall not result in an
increase in the annual average randon-
222 concentration in air in an )
unrestricted area in excess of 0.2 pCi/1.

§61.143 Emission tests.

(a) Unless a waiver of emission
testing is obtained under 61.13, each

" mine owner or operator subject to 61.142

shall measure the radon-222 emissions
from each of his mine vents:

* (1) Within 90 days of the effective
date of this rule, and annually
thereafter, in the case of an existing
source or a new source which has an

. initial startup date preceding the

effective date of this rule; or

(2) Within 90 days of startup, and
annually thereafter, in the case of a new
source that did not have an initial
atartup date proceding the effective

ate.

(b) The Administrator shall be
notified at least 30 days prior to an
emission test so that EPA may, at its
option, observe the test.

(c) Each emission test shall consist of
three runs. The tests shall be conducted
during normal operating and ventilation
conditions. The average of all three runs
shall apply in computing the emission

rate.
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(d) For use in calculating radon-222
concentrations in unrestricted areas
under § 61.144, the annual emissions
from each mine vent shall be determined
by multiplying the radon-222
concentration measured in the air
emitted from the mine vent by the total
volume of air discharged through the

> vent over a one year period based on

continuous operation of the ventilation
system.

(e) Records of emission test results
and other data needed to determine
total emissions shall be retained at the
source and made available for

" inspection by the Administrator for a

minmium of 2 years.

§61.144 Reporting.

(a) Each owner or operator of a source
subject to the requirements of § 61.142
shall calculate the average annual
radon-222 concentration in air at the
nearest unrestricted area to each of the
mine vents from his mine using the
following equation:

¢=013Q, (X,

Where

C;= radon-222 concentration in picocuries
per liter (pCi/1) at location j due to all
vents from the mine.

Q= radon emission rate in kilocuries per
year from vent i.

X,= distance in kilometers from mine vent i
to location §.

(b) Rather than use the method
prescribed in paragraph (a), an owner or
operator of a mine may, subject to the
approval of the Administrator, use
dispersion factors based on site specific
meteorology.

(c) The calculations performed under
paragraph (a) or (b) shall be reported to
the Administrator within 30 days of
completion of the emission tests
required under § 61.143.

5. By adding the following Subpart N:

Subpart N—National Emission
Standard for Radionuclide Emission
From Elemental Phosphorus Plants .

§61.150 Applicability.

The provisions of this subpart are
applicable to owners and operators of
nodulizing kilns and electric furnaces at
elemental phosphorus plants.

§61.151 Definitions.

.(a) “Elemental phosphorus plant"
means any facility that processes
phosphate rock to produce elemental
phosphorus using pyrometallurgical
techniques. o

(b) “Nodulizing kiln” means a unit 1n
which phosphate rock is heated to
convert it to a nodular form.
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(c) “Electric furnace” means a unit in
which the phosphate rock is heated with
silica and coke to reduce the phosphate
to elemental phosphorus.

{d) “Curie” is a unit of radioactivity
equal to 37 billion nuclear
transformations (decays) per second.

§61.152 Standard.

Emissions of polonium-210 to air from
sources subject to this subpart shall not
exceed 1 curie in a calendar year.

§51.153 Emission tests.

{a) Unless a waiver of emission
testing is obtained under § 61.13, each
owner or operator required to comply
with § 61.152 shall test emissions from
his source within the following time
limits:

(1) Within 90 days of the effective
date of this rule in the case of an
existing source or a new source that has
an initial startup date preceding the
effective date of this rule; or '

(2) Within 90 days of startup in the
case of a new source that did not have
an initial startup date preceding the
effective date of this rule.

(b) The Administrator shall be
notified at least 30 days prior to an
emission test so that EPA may, at its
option, observe the test.

(c) Each emission test shall consist of
three runs. The phosphate rock
processing rate during each test shall be
recorded. The averge of all three runs
shall apply in computing the emission
rate. For determining compliance with
the emission standard of § 61.152, the
annual polonium-210 emissions shall be
determined by multiplying the polonium-
210 emission rate in curies per metric
ton of phosphate rock processed by the
annual phosphate rock processing rate
in metric tons. In determining the annual
phosphate rock processing rate, the
values used for operating hours and
operating capacity shall be values that
will maximize the expected production
rate. If the owner or operator of a source
subject to this subpart changes his
operation in a way that could change his
emissions of polonium-210, he may
determine his compliance with the
requirements of this subpart on the basis
of calculations using data from previous
-emission tests.

{d) All samples shall be analyzed, and
polonium-210 emissions shall be
determined within 30 days after the
source test. All determinations shall be
reported to the Administrator by a
registered letter dispatched before the
close of the next business day following
such determination.

(e) Records of emission test results
and other data needed to determine
total emissions shall be retained at the

" source and made available for

inspection by the Administrator for a
minimum of 2 years.

§61.154 Test methods and procedures.

(a) Each owner or operator of a source
required to test emissions under ‘
§ 61.153, unless an eqivalent or alternate
method has been approved by the
Administrator, shall use the following
test methods:

. 1. Test Method 1 of Appendix A to
Part 60 shall be used to determine
sample and velocity traverses;

2. Test Method 2 of Appendix A to
Part 60 shall be used to determine
velocity and volumetric flow rate;

3. Test Method 5 of Appendix A to
Part 60 shall be used to collect
particulate matter containing the
polonium-210;

4. Test Method 111 of Appendix B to
this part shall be used to determine the -
polonium-210 emissions.

§61.155 Monitoring of operations.

(a) The owner or operator of any
source subject to this subpart using a
wet scrubbing emission control device
shall install, calibrate, maintain, and
operate a monitoring device for the
continuous measurement of the pressure
loss of the gas stream through the
scrubber. The monitoring device must be
certified by the manufacturer to be
accurate within =+ 250 pascals (+ 1 inch
of water). Records of these
measurements shall be maintained at
the source and made available for
inspection by the Administrator for a
minimum of two years.

(b) For the purpose of conducting an
emission test under § 61.153, the owner
or operator of any source subject to the
provisions of this subpart shall install,
calibrate, maintain, and operate a
device for measuring the phosphate rock
feed to any affected nodulizing kiln. The

measuring device used must be accurate

to within =+ 5 percent of the mass rate
over its operating range.

Appendix B—[Amended}

8. By adding the following test method
of Appendix B:

Method 111—Determination of Polonium-210
Emissions From Stationary Sources

Performance of this method should
not be attempted by persons unfamiliar
with the use of equipment for measuring
radioactive disintegration rates.

1.0 Applicability and Principle

1.1 Applicability. This method is
applicable to the determination of
polonium-210 emissions in particulate
samples collected in stack gases.

1.2 Principle. A particulate sample is
collected from stack gases as described
in Method 5 of Appendix A to 40 CFR

Part 60. The polonium-210 in the sample
is put in solution, deposited on a metal
disc and the radioactive disintegration
rate measured. Polonium in acid solution
spontaneously deposits on surfaces of
metals which are more electropositive.
than polonium. This principle is
routinely used in the radiochemical
analyses of polonium-210 (reference 1).

2.0 Apparatus

2.1 Alpha-counter photomultiplier
tube, (5 cm), with associated electronics
to record pulses. _

2.2 Constant temperature bath at
85°C.

2.3 Polished nickel discs, 3.8 cm
diameter, 0.6 mm thick. 3

24 Silver activated zinc sulfide
screen.

2.5 Beakers, 400 ml, 150 ml.

2.6 Hot plate, electric.

2.7 -Fume hood. .

2.8 Teflon beakers, 150 ml.

Teflon is a registered trademark of
DuPont Co. o

3.0 Reagents

3.1 Analysis.

3.1.1 Ascorbic acid, reagent grade.

3.1.2 Distilled water.

3.1.3 Hydrochloric acid 12M,
concentrated reagent grade.

3.1.4 Hydrofluoric acid 28M, reagent
grade. _

3.1.5 Nitric acid 16M, concentrated
reagent grade. .

3.1.6 Perchloric acid 12M, 72 percent
reagent grade.

3.1.7 Sodium hydroxide 18M.
Dissolve 720.g of sodium hydroxide
pellets in distilled water and dilute to 1
liter.

3.1.8. Trichloroethylene.

3.2. Standard solution. Prepare
calibrated solution of polonium-210 from
supplier of this radionuclide. Known
aliquots are to be used to establish
efficiency of deposition.

4.0 Procedure

4.1 Sample Preparation. .

4.1.1 Place filter collected by EPA
Method 5 Part 60 in Teflon beaker, add
30 m! hydrofluoric acid and evaporate to
dryness on hot plate in hood.

4.1.2 Repeat step 4.1.1 until glass
fiber filter has been digested. .

4.1.3 Add 100 ml 18M nitric acid to
residue in Teflon beaker and evaporate
to dryness. Do not overheat.

414 Add 50 ml 18M nitric acid to
residue from step 4.1.3 and heat to 80°C.

4.1.5 Decant acid solution into glass
beaker and add 10 ml 12M perchloric
acid.

4.1.6 Heat acid mixture to perchloric
acid fumes. .
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4.1.7 Adjust volume to 60 ml with
distilled water and neutralize with 18M
sodium hydroxide.

4.1.8 Dilute to 100 ml with distilled
water and adjust solution to 0.5M in HCl1
by adding 4 ml 12M hydrochloric acid.

4.2 Sample Analysis. Analyze the
solution for polonium-210 using any
published method which involves the
spontaneous electrodeposition of
polonium-210, including the method

. described below:

4.21 Add 200 ml of ascorbic acid
and heat solution to 85°C in constant
temperature bath.

4.2.2 Melt a thin coating of
polyethylene on the unpolished side of
disc to prevent deposition. Adhesion of
the polyethylene to the disc is enhanced
by sanding the nickel surface with
garnet paper.

4.2.3 Clean polished side with
trichloroethylene, hydrochloric acid, and
distilled water.

4.2.4 Suspended nickel disc in the
solution using glass or plastic hook.

4.2.5 Maintain disc in solution for 3
hours while stirring the solution.

4.2.6 Remove nickel disc, rinse with
distilled water and dry at room
temperature.

4.3 Measurement of Polonium-210.

4.3.1 Position deposition side of
nickel disc adjacent to zinc sulfide
screen on photomultiplier tube and
count pulses.

4.3.2 Establish background count
rate by measuring counts over clean
nickel discs. .

4.3.3 Determine procedure efficiency
by adding calibrated aliquots of
polonium-210 to acid solution with clean
filter and following procedure through
radioassay step.

4.3.4 Determine counter efficiency by
carefully evaporating known aliquots of
polonium-210 on nickel disc and
measuring count rate, comparing count
rate to known disintegration rate as
fraction.

5.0 Calculations

5.1 Calculate the curies of polonium-
210 in the sample using the following
equation:

-

CrCo
2.22x10*'* (E¢)(E,THD)

A =Curies of polonium-210 in sample.

C=total sample counts for counting
period.

Cy=background counts for counting
period.

Ep=procedure efficiency.

Es=counting efficiency.

T=counting time in minutes.

D =decay correction.

5.1.1 Decay Correction

0.893(M
Decay comection (D) =e — "
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T=time in days from midpoint of
collection time to the counting time.

t% =radiological half life of polonium-
210, 138.4 days.

5.2 Procedure for Calculating
Emissions.

Calculate the polonium-210 emission
per metric ton of rock processed using
the following equation:

AQs
VM

E=Curies of polonium-210 per metric
ton of rock processed.

A=Curies of polonium-210 in sample
from 5.1.

Qs=Volumetric flow rate of effluent
stream in m%h.

V,=Total volume of air sampled in m?.

M=Rock processing rate during
sampling in metric tons/hr.
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